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(54) PORTABLE ELECTRONIC DEVICE WITH SPEAKER ASSEMBLY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the portable electronic device such as a portable radio 
telephone set provided with a speaker assembly. 



SOLUTION: A portable radio telephone set 100 has a housing including an upper housing 102 
and a lower housing 108 that are configured to contain at least a receiver and a transmitter. A 
speaker 342 has a front side acoustically coupled with a 1st air space in front of an ear pad 
area 120 of the upper housing 102. The speaker 342 has a rear side acoustically coupled with a 
2nd air space. At least a 1st path couple acoustically the 1st air space with a 3rd air space 
separated substantially from the 2nd air space. 
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[»h] xtr-a • T-br/^u*ft«i-r*. 

/\>t7S?>9"£*-f -5. ^t-*3 4 2lt ±«/\»*S?> 
yi O 2©5Stfia 1 2 0(DIE®<7>fF5 1 XT ■ 
*l=*«S^S:h.fc««**rrS. Xf-*3 4 2 I*. 

is 2 xt • x*-xi=w«a*4*ifc*«s*rt-«. '> 

fc< tt*i IRtt, H2I7 • X^-XA^HSfMlc 
^ILfcf3l7 • X'-?— XlcgM XT • X-<— 




T-ifcoT : £{f&fcJ:tf&«*§cD5V>fc< 

M§TlIig?C7)iEH<Dft 1 XT • X"«— XlC^gSfcS^lxfc 

§<M£*-f sxtf-*-cfco-c. mrtaxtf-Ai*. i2 

fiiem2xT ■ x^-xA^e>nas*iic»siLfcm3XT 
■ x^— xicfjfBft 1 it • x^-x£^#*s£u bu 
tam3xT ■ x^-xi±. m2Wgp^;-p^fci*^— ^> 

• XTCD 5 & '>6<it»ll 

<*>'>&< tt-^ic^sfs^-r-s. t t,ft2jis& 
^ $ e, i-^/vT'«he ^ *i -a c <t <t -s>w 1 is 

[||fS3] Xfc°-*> ■ T-br>^'Jtt#SI?P®^H£g 

v>-^a)S:^rMJIE<»IES(7)lg1 XT • X'-?— Xfrt>, 
IMBXtf— AoaWlcS-SiKK <t tf 1 Bflnfll ; buIH 
Xtf— *(Dg<BJfrP>ft2iT ■ X^<— Xl-M-S>'>&< i: 

< ttm2Bflpgp^wr^'>'jc< <ttig2i!S8-efc-3 
r, ffriB4>& < 1 1 m 2 ffissii, mria^fc <tt%zm 

PSPfrt>ft3xT ■ X'*— XlcSS* <tt,ft2il 
■fe 

[«fS4] Xt'-* • T-tr>^U#^«wmT^S 

xHtto>9UzB,W. £ ;fxfc'>fc < 1 1 ft 2 gpr* o 
t, «na'>JEc< £**2Bflnaw*. wnaxbT— 

f^^xt-* ; frfB/N^v>^*cDS:^rffiJiSi*3iriE 
g£*ifc'>&< <t tft 1 BBP«-C*oT. fiiTfE'>fc < t 



tft 1 HflPSPI*. mJlBXbf-;tj<7)S{IJlcM*K '>£<<t 
fcft 1 gflOfflJ ; fc^LCaJlIB3SrMtiltrtlciEg3?^fc'> 
fc< <h£ft2HSPg|i<i:. H5IBi:^r^a)^lciEB$^ 

< <t tft 3 ransp.t $-=&-r < t t,ft i a 

•b>^ 'J 

6 ] frlB'>^ < t tft 3 MPSPI*. HfFfB/N^ 

i»?<D£.mm, «s, «sfcj;i;ft 1 rtss^ 

sH© o < 1 1— ofciBS£ *i* - i: £ tt*t + & 
1**41 5 IBiE(»«^S^^«o 

^tJoot. HtFaB/N't?^^^!*. SElcS^rlim^* 
•T-S. /v>5?>$f ; MIB/n^ v^^^ft 1 n»ffiiH*J J: 
2 rt»ffi;fll=#**^<«J* ; Bfrlfi/N-^v 

v^irisg^fcxe-aT'fcoT. untax f-*i*, 
fiiEg:sr^wi=iBB$^fc'>'Ec< ttft i BBPSfe 

feoT, miE^ft<4t»llBP»li, hiJIBX t° — ±(D 
SfiMlcM-S, '>/«f< <ttft 1 r^PSP ; fc«fcr/MtBg:ar 
MitF*gicisM$^fc'>^< i: tft2giPg|5r*3t.or. fr 

fB'>&< tt,ft2FwlPSPtt. miB*2l*)»fflSI=5*. 

[flails] miB/N^ixXfrofifBsar^iacoM- 
— 3iciHM^*i.fc'>tf < t&m 3maux°foir. fiia 

'>^C< <!: tft3§3PS5l4, «riE*2rtWffi»l=£*, '> 
^< ttft3FjgPa5^*t>lc#A/TrtIfiE$+t^^<!r$^ 
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[0 O 0 2] 
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Kt N SS^^^ffiJB3SIS(free air resonant frequenc 
'y) j^^O)Xt°-*SEWIi. xe-*i:A«fl) 

W-tO)ffl(Dn.& ->— JU (a i rt i ght sea I ) T'^hE-T £ <fe 5 
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[0 0 0 5] K'MU K»SSIS©'M2-(bA<jit;lco 
ftr. ±r<DAr B lo)5cD-9--f x^JixiB^-i.casii^N^v 
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c-3 1 8§l tztzLm^i±r) \z®mLtztt,-&tzmtz 
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[0 0 0 7] $t.lr|ftB3-ri,fc«) s H10I4. gfi^g 
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2, 10O4(D^771OOOj^t„ §§taS§!Jfc 
1 O O 4I4. nWal±l''<)\'tm : &$l 

troun&^t-o mtt-mzit. ##ja;siaffi$t i 002 

14. ft^W^SiH&miStfM -va-v^AxW^^lc^ 
0 4I4. AlBftSfcitl^Hi'J^" T^'^^SffJ 

•s>o «tm%ftf&«Aifti 00 2A<7F-r«fc ; 5i^ sittt 
[00 0 8] /j\^/\> k^;u ^mmnsi(D+h^ xu. *\ 

OV>>ftAr3(DM-t<»?3<DmitzlfT'tj:<. Xtf-* 

^jR^-r-5i>o p-vJ-vco+t-'i'xirtfj^-r-Sc .fey 

[0 0 0 9] 

[^B^A<<g-*Lcfe5 tt«BB3 fil^bT. Xtf-a^iR 

^-r-sfc^cD^rei^iJg'ift. A^oArB^<7)l:t©ms->— 
jv&m.rt&tztbo-y-'f xtfmt>titz>^m/\> k^;u 

I^HtttSXtf-* ■ 7-tr>:?'j7!)<!&^<t£ft£o 
[0 0 1 o]. 

l=^J«*ft-5o xe-*l4, /\^v>-?tf>S:M5Tilii(e 
ar placement region)(7>IEElr:$)^)|| 1 17 • X-<— X 

2x7 ■ x^-xir#S$S^$^.fca«ij^^-r^ 0 '>^c 
< t 1 JIBSI4, f2i7 • X'<-XA^bllK6<]l-» 
g|Lfr«3XT • X^-Xlrmi 17 • X^-X^## 



[001 1] HK4. ftttttMBi oo©»«BSS 

I*L<I4. JllttflaKSt (RF) i^^Lt^^^UX 
MfcffSaWHWTc**. tt»»fS*Bi 00(4 

[001 2 ] »SS^«IS 10011 t>v116^ 

£*f-r£o ii2iz:i4^fa]Wt^^-o ca>«taft«*-e 

(4. »^*^miSl OOI4«*a<foldable)*fcl4*5 
A vx;u§y (clamshel I style) HfSi:— fifties 5 „ ±SB 
/\^v>>f1 0 2fcd:(/TaJ/\Ov^1 O 8(4. 81^ 

(4. RFafS*ff5fcftO)«««j3J:tf36«« (H*M± 
■T) £l*lSi5 (CZTM4. TSP/N^7V>^1 0 8) 

[0 0 1 3] ±Sf5/\0v>£M O 2(4. IEiS/\Ov><7 
SB»1 0 4£. »ffi/\^v>^SU#1 O 6tlZcfcor^ 
/$£:»x£o jEffi/\^v>£fgB#1 0 4(4. fc>v1 1 6 
<£>ri (barrel) 1 1 8 ^Mt^o f^X^U^f ■ U>X 

1 2 6(4-tSP/\^v>^1 0 2(D_t(Z&tJ. ^<7>SS<h 
mMfftlz\G\-MT*foZ> 0 fifr It GASP (finger recess) 1 

2 8 (ffS) 14. ±tt/\^S/>^fl 0 2(DSSfcJ;{/i 

»AMtGaSPl 3 0 (fflfc) (4. ±»/\ 

^?v>^i o 2 0)*a5fccki/afflyffircjg^$*L* o * 
fc. _tgfj/\^v>^i o 2(4. *ffifzsar»*i 2 o 
£3fL. CCT'Xt- ^3 (Hi *>«fctfH2-e(*Jl*.fc 
i*) A^&a>*^«#^M<fc»iciL-.-y s a>g:A<are)*L 
6- hp an 22(4. aiBfc»rt**L. 53x151*1 2 
oi^oiEa^^^o bbpsbi 2 4&if(ottaa>3aanBBP 

95(4. 5SX««1 2 ort<D*»lc»j*S*i«. 
x. *«o)ifittiWPS*fcttxp^ H44oxfc6 0 ) 
*fc. IBP 91 3 2fi£IBBlc»***t, BHP91 3 4 
(4fiffl"J®fZ^$*LSo SPSSl 3 2, 1 3 4(4. JlSP 
/\^v>^fl o hdrti^o 

[0 0 14] ±gp/\^v><f 1 O 2tmfflZ* T®l/\0 
10 8(4. IEffi/\0v>^SP»1 lOfecfc^B 
/\^v>^SP»1 1 2|cJ:or»rt**v*. tt*(D*K 
(0-9, *, #) fc % J:l/^7>^>a>-*-f 
*t?tttt<DA**--1 3 61*. 7*1/^^10 80) 
»ffi-tX»iiaF*l4o M0A^]+-13 8 

(4, T«/\«5i?>yi O 8(0£ffliJS±-T?SHi**L*o 7 
>ft20 2 (B2) (4. 7§P/\0v>^1 O 8CD±® 
lciaB£*i6o BBP»l 4 0(4. T«/n^S?>^1 0 8 
(DJSffilcjfcriiStu 1 4 2£Sa^£o © 

Ha/^7f U ■ */<— 1 1 4(4. 7«/\^2?>y 1 O 8 



2-ei*H»#r) sni^o nasi 4 8ttaa5iz»«s 

*u ::t?7-{^a7t> (Hi fc£tfH2X(4M;L£: 

1 4 4f4affifeJ:l/£«ffilc»***L. JftWtEttM 4 
6l*T»/\^S»yi 0 80>*Bife«fetf*§BIBlC»rt* 

[0 0 15] ±»/\«>J?>yi 0 2fc<fctf7»/\'5^> 
0 8(4. ««>r/h*<. »*L<l*/\>K^iUKffl 

*Hl«tli, y\^^>^(4. A 

£^8 3mm, Ipg 4 2 mmfccfc tfftff # 2 6 mm (02 

tf7SP/\^v>^ 1 0 8(4. tK'J*-**— hftif. if 

[0 0 16] 0 3*5cfct/H4l4. -t*L-F*l±Sf/\^^> 

E3fccfctfH4f4* J5I7fl)BiK-ettffl^^*>-ti-T# 
It5o ±S|i/\^v><f1 0 2(4. IE®/\Ov>ySP» 
1 0 4j3«fcr/»H/\^S?>y»#1 0 6. te&tfi::*« 
^r-fX^W ■ 7ir>^'J 3 2 O, 

^£3 36, Xt-^34 2, M346, f^X^U 
-f ■ H?*>T*j VZ 4 8, Xt°-^-^X^7h3 6 2, 
7iilh3 6 4, t >v - 7-tz>^U 3 7 Ofc^tf^r-f 
x^b-r • b>Xi 2 6^#t;o 
[O O 1 7] Xtf— * ■ 7Hz>^'JI4. JlSBA^vV^ 
1 O 2lC*^£;*x£ 0 *HJ£#iJXf4. Xtf— ±13 4 2(4— 
«»tt«B-f -Vbf— x • xtf— Axfey * Xt°-^3 ■ /\ 
x^h (B6#H) CB«#l+6*ifc^e-* ■ $r-f 
777A (J|*.£l*) <t. ZCDXtf— * ■ P^TZP^J* 

^777A-*/^- (H^&lO ^^#^o Xtf— ±»3 
4 2(4. #^T7^JU • LT*W(=tttta>H 
PSP^^L. Sfc7e-*-/U^^h (H6#HR) S 

^Lr*arz««a)BapfiB**-r*. 

IS^-Vt 0 — X ■ X t°— ^(D4 , (^(4. ^777A ■ ±i/\* 
PSP(D£rl^<&ife£o 

[0 0 18] Xt°— * • 7-tz>^ , J^ff^^^>/c^(Z± 

SP/\^v>^i o 2A<t*a)cfc9«wflij3E$*LrL^A^a>B 

UllcoL^TKWr*. «H/\-5^>y«P»1 0 6(4. * 
B3 0 2 «t. W3 O 4<t. /\Ov>^ ■ Vx^KDilCD 
±(c;ftofc«^^jg (mat ingperi meter) 3 0 6 <t 
&/\<5*s><? ■ i/j;^Mt5o ^3 2 7, 3 2 9 
(4. flfffi/\^i?>y»#l O 6©S«<DiK*>HH3 O 6 

^>o none ^323, 3 2 5(4. 

'A^ 0 6 (DSffliJOJlR'&nS 3 O 6<D— fiBO)**lr»o 

[0019] ^312, 314<t. L^^^ ^3 1 
6, 3 1 8(4. «H/\^S?>y»»1 O 6 0±Jg(D^ 



WS3 O 6(D— ffll^5SoT»ja**L4o L?S^30 

8 f 3 1 oi*. *ti<€ti&mt$&ttm<D&'£ftm3 o 

G0>-mZ}Q'oTmm$tl&o 1404 (@4) I*. » 

[0020] msi3^u^rv^;u^^u+v^;u ■ =J* 

>7* 3 3 6I4. (JliL&l*) S*Lt»t1fc<^ 

K3 5 3, 3 3 8 K3 4 0±|CE«S*1 

4) l:ia^LfcSltt/<7K3 4omo 

-fX:?W • T'-fc^'J 3 2 Of*. SfiJCD V^vl 3 2 
2 , 3 24t, ^ffliJ(D h77^ 3 2 6, 3 2 8 £ . ±«I 
$BO5a!3 3 0. 3 3 2t**it4/\^5>mt 
So h7'^3 2 2, 3 2 6irttBto*(catch)3&<»J5K 
StLtfey, -Sh77^3 2 4, 3 2 8lCf*»fiE$*t 
Tl^&l>o #«tt/<^ K3 3 4 1*. S^f-fX^b-f ■ 
7-tr>T7»J 3 2 0(7)®lC^lt«bti. 

[00 2 1 ] IE®/\^v>^Sfl# 1 0 4I4. foffi 3 7 2 
£. $1*ffi3 7 4£. /\0 ■ S/x;ua>0Ej;£<7>lt(Z>± 

izjftofcK^H 3 7 6 £ &GTfZ>/\Oi>>7 ■ vx;u 
*»fiE"T*o L^£:?3 7 8(4. ft^S3 7 6<D» 

jM*ififcj:V*»na>Wffi/\^^>ifSP»i 0 6(ds«i 

0 60)fiffllcMJil4 0 *fc, Bftft3 8 2, 3 8 4 

i*. «^B3 7 6a>**#ifitecfc«**M0)-t*i-e*v 

SII!iB*i;Sfli:»rt**i4a B»R3 8 2, 3 8 4 

14. fflLt«S3 7 2*&rt«;:fi|**oTK«U **i 
f*ll*rtB3 7 2#iftlr|IBP«*»*-r*. XP7h3 

15, 3 1 7(4. K^S3 7 6<D*Wf*iSfc«fctf*# 
rt(7)£«J|3ff^j$$*L^ 0 HfltfZ, XP7 h3 1 9, 3 2 

1 ii. ***WH3 7 eo)**ftjfifej:tf«»na)36flii= 

[002 2] MPSPI 2 2, 1 24(4. jEifi/v^$?># 
»»1 0 4lC»fiRaF*l. SSTfiMtl 2 0 (B4) |*j|C 
IBg£4xS 0 f-f^W«3 87li:, fflr&*Wg3 7 6 
CDttHMIC»A$ *l<5o X U v h 3 8 8 , 3 9 0 (4. =r 
a?L-fi3 8 7(C«}« LfcIB/\^v>yfiP»1 0 
4UlflSJifc£;h,£ 0 tf>3 9 2, 3 9 4£. t°>3 9 7, 
39 9t, 113 0 1, 3 0 3 £(4. fiLt«S3 04^ 

[0 0 2 3] jEffi/\^2/>^SU#1 0 4C0_taj§giUiS3 
^0)Sttrtffi3 7 2^bIES/\^v>^ 
»»1 0 4<D*«UfiWc|fi|*oT«Lraffif So XQy 
h307, 309t, XP*;h311, 3 13tli.fi 
3 0 5£ft®3 7 2 ta>MfCj»ia$Hfcffi?HMfca3 0 

[0 0 2 4] TfX^U-f ■ fiX>TV h 3 4 8(4. £#J 
(D/7f 3 5 0, 3 5 2 fcj:l/7v:3 5 8 <t. ^flijtf)/ y 
f3 54, 3 5 6fccfcl/7N:3 6 0 t lr J: oTHS+tfc* 



*BBP«*»*-r*o ?x;uh3 6 4(4. 

filllC-t+L^ttStS 6 6, 3 6 8^t^o f^^W 
■U>Xl2 6(4. JSHsfflH::*^ 9 6, 3 9 8SM 
"f So 

[0 0 2 5] ±SP/\Ov>^ 1 O 2 14. %.<D£5\~mfr 
jitbtL^o ^U+v^U ■ =]*^7£ 3 3 614. 

-rx^u-r • 7t>^«J 3 2 ooSEtEiSti, 

X*mnVt'<V K3 5 3f*#*14/^ K3 3 4ICi#fflWlt 

y K3 4 00)— fiUt<DraT*«ft8»*i9:i+*o Piffle. 

Xt-^] 3 4 2GD#^tt/W K3 4 4(4Z7U + V'^U - 
aW^3 3 6tf)#mt±/W K3 3 8|Z*H#I+S*U 
Xt°-^] 3 4 2t»ltt/^'V K3 4 OCD-SPtCDfelT'S 
£UB»£»l+£o SSKft/^-v K3 4 0(D-SBf*. TSB/\ 
0v>^i 0 8lrffiS$+ifc^El8S (El^-r) lw« 

[0 0 2 6] 7^ X^U*f ■ U>X1 2 6(4. IEB/x^ 

y>yai»i 0 4<dk^S4 0 2 (H4) <oigy(ciE 

g£*U CCT?£:?3 9 6, 3 9 8(4X'J*;/ 

h3 8 8, 3 9 OP^IC^+L^ttffA-r^o «S 3 4 6 (4 

M3 7 2 (iu3) iciHS^n. mmmzitwxDmtiz 

cfcoti^SWc ^x;H-3 6 4!4. t?>3 9 7, 3 
9 9^^4x^7X3 6 6, 3 6 8 LT#Af 5 
IC. 3 7 2 CUBS £ ft So t>v ■ T-b>^U 3 7 
0I4. 11 1 8ftX*i*imt><fr\-tt>*iZ> 0 

[O 0 2 7] -ir-f XZ/U-f - fiX*TV h 3 4 8 14. T'f 

x^u-r^3 8 7coiE]y(Di^®3 7 2(c^^^x. 

tt°>3 9 2, 3 9 4(45X3 5 8, 3 6 O Zttl^tlft 
Lt# At^o Stft^X:?W -7Hz>^'J3 20 
(4. r^x^u-^^3 8 7<D±T% T^X^U-f • 77 X 
^> h 3 4 8 |CIES£*U 1:^^13 8 2, 3 8 4 
1^77^7 3 2 4, 3 2 8|:SotfWtLX7^K 
L. L?i^^3 7 8, 3 8 Ote*MUfzttA<y % \.=? v 
9 3 2 2, 3 2 6ir;aor-^H-?*tX^-f K LT. g3H 
MfCli V^vl 3 2 2, 3 2 60BftfttP^9L, * 
/■;t°>3 9 2, 3 9 4(45X3 3 0, 3 3 2£tfrLTffA 
t^o S^T^X^U-Y - T-tz>^'J 320tf>TX^ 

u-r - ii7.tr v h34 8t(©Ml^J*»v— ;u*<»jS**i 

So ftoT. Stf-x^X^U^ ■ T-tr>^'J 3 2 0I4IE 

8 7<D[H]yCDfa® 3 7 2lCfg^^tlSo 

[002 8] StftVX^U-I' - T-tr^^U 3 2 0 £ <!r 
tlZ. Xt°- 7D3 4 2I4. Xt°^3 4 2$-ai^(:|X 
•J St;il3 O 1 £ 3 O 3 t<Dffi0 (nff^'J ^(circular 
rib) 80 2, 8 04(CfeS. ^1 7 Jctfg) 8 ^ #BB) 1*3 
S3 7 2|zi£B£;tx6o -CO flic. xt°-^ ■ fix fry 

h 3 6 2I4X fcf— 13 3 4 2 0)]Effin«lffll-f*»aF*L«o 
S£oT. Xtf— ^ 3 4 2CD^tliJ(4^@3 7 2fccfctfgflP 
fiPl 22^(fi]?, rt®3 7 2fcJ:l/r 7 gPg|5 1 2 2 CD EI y 

r*i**iS. xtf— -h • fix*rv h3 6 2(4. xe— 73 



3 4 2tWS3 7 2 kCDmiZtifgis— ;U£ff2j£f<5o ? 
U*vX>U '3^5 3 3 6(7>3SSP!4. ® 1 1 SCDF^P 

[0 0 2 9] #|C. «B/\0^>^Si5^1 0 6<DIE®4ffi 
SPI4. IEM/\^^>^gP»1 O 4 0)IES*4ggPlCfp]ftTiB 
B£*U COt^^?3 12.31 4I4-€"*1 J ?;»XXP 
K3 0 7, 3 09^Lt}|AL, *fcL?i^^3 1 
6, 3 1 8IJftLf*lXP^h3 1 1, 3 1 3^Lt 

»A-T4. o ecDJSasSfli*. 

^^308, 3 i 03&<^HBfcffl*<y. -t*i-e*tstom 

3 8 2, 3 8 4|:;tiorX7-<KLt, gftl3 8 2, 
3 8 4(D|flP$PP«qr*g^b^^*-e. iE@/\0^>^SP 
»1 O 4(7>JS«ggIJ|C[fi]^oT*i^*+LS 0 ^^3 2 3. 

3 2 5 1* -fHXPy h 3 1 5, 3 17£:frLTj?A 
L, $f;^?3 2 7 ( 3 2 9!iftlftlXP7h3 1 
9, 3 2 1 ^LtJIAt^o Sot, IE®/\^v>>^ 
SP#1 0 4*5cbl/*B/\^v>^SP»1 0 6l45lM:ifc 

t?i±bti. ±«/\ | 5v>yi o 2£ff2j£L. ::t«^ 

JWS3 0 6, 3 7 6l*K^?*l4o 

[0 0 3 0] g]5[4. H! 1 (7)SStl5-5' fr£>Jlfz-t95/\ 
Ov>yi 0 2(DSrffiE|-e$)5o SI5I4. ±U'\Oi>l' 
<?1 0 2rtlc»fiE*4xfcrt»ffi?H5 0 2-TrfcoT. Jigp 
/\^y>^i 0 2lzJKricS*tfcrtfiPffi;H5 0 4^bHl 

2, 5 O 4I4. ±«/\')5>yi O 2|C»filtS*LfcxT 
•X'*— X<til^ 0 g]^CD<fc?l:: % P^aJ^;35 0 2 

06, 11404, S^T-f X:/U>f • T-tz^y*) 3 2 
O, f>fX^U^ -^{r7h3 48fc^(/f^X?L/ 
-f • 2 6 l^cfcor^lWCM^n^o 

;@5 0 4I4. iE®/\^v>^gP»1 0 4, 

O 6fcJ:U:i|4 O 4|:icfcoTH«Mirfl2fi££*i 

4. 

[0031] gm4. jsa^itrbttfc (tzt£L. t>fr l ) 

^1 0 4fcJ:(/fI/^v>Wl 0 6^ rt@3 
0 2(D— «B(D«iy*#«»7 O OO)^4a0T?fc4o El 8 

(4. ±g»/N^v>y 1 o 2<D¥ffig|-e&y . ±gp/\^^ 

>^1 O 2^rt35^;|H|5 O 2, 5 O 4 ft fcgtffftl;:^ 
t5(D*Kil+484 0 4 ^$^lzl¥L< jK-To 
[0032] 05, H7fcJ:l/0 8^*fi^^iJ:r#fig 
LTx 5St«*1 2 0rtlcE«*+lfcMP»1 2 2 
I*. iiSS$^LTXt°-^3 4 2 0)«iBlcM*o 
»L<(4. BBPffll 2 211 iiss^^-ur (*fcxt°- 

3 4 7"7 "7 A • ^l/N-J^lt) Xtf— ±>3 

4 2<£>Xtf-* - y-<7'^^A<DSfliJlZSSo tot, 
Xt°-^] 3 4 2^l/Xt°-* ■ y-f 77 5A0>*^ 
&0)*EE5fttt. -Until 2 2S*t4aBf*Lt, S 

2 0<7)iE®fCff^$*ifcX7 • X'*— x cm 



1 JLT • X^— X) |zS#»^£;h,5o X bf — 2> 3 4 2 
h (B6#RB) lz»***ifcHP»S*-r*o Xtf-* 

5 0 2 (12 17 ■ X^— X) lZ^#$£-&£;tx£o 
[00 3 3] 5St^1 2 0rtlzt,Ett£*i5BflPSS 

1 2 4I4. l»S*LtM«aa5 0 4i:S4. (»y 

a>*aa>iiiipBHP»*wafffi33 5 0 4iz5* o ) So 

T. 5St$ll1 2 OCDIEDiCDXT 7 ■ X'*— XI4. BflP 
912 4 S *t 41BS^ LT WSPffi iH 5 0 4 (131 
T-X^-X) l:tfg^^4 0 3aTffl«l 2 00) 
HlzKB**ifcBBPfflil 3 2, 1 3 4t, iIS§£:frLT 
flSPffi;H5 0 4|::S£o t£oT. rtSP£;05 0 4(4. :t 
— ■ xr (|4X7 ■ X^—X) % f&t^SiaT 
«« 1 2 03^6i*lfci7 - X^<— XfC$#te^**l 

[0 0 3 4] «W«tt«t£i 0 0(7>ffiffl*lC. 5Stf 
«1 20 tXm<DMt(Dmx^^ - TKUrL— A (ear vol 
ume) («7tli, H5 0)jS«fzJ:ora^$*iS) 
* *i § o 5S±frfe£ LM4SB»MttffiS v— <fc o T » 
J&^tlS-f V ■ 3tfU 3.— Ali, 5Stffl«1 2 0CDIE® 

fzffM£*Ucx7 ■ ::t\ xt-* 

3 4 2a>SffllJ^£<&§I±&l±, bbp«m 2 2 

-f -V ■ 7K»Ji-AI*. «tta)iittiBBPS BBP 
»12 4) S#-r*a»S^LTrtSBffi5B5 0 4fc*» 

[0 0 3 5] 2 «b |Z|H 7 ?r#i*B Lt % ^J±;£:7P— 8 1 

to §l±^^P— 8 1 0 {zjjz^tL&ck 5 ^E;Sf4ii 
gSS^LTBHPffll 2 O^bfflt, ^Ct^-V - tHU zl 
—A (5Stfi| 1 2 0<ftIEffi<£m 1 XT - X^-X) 
irjt-r-So *E*a>-»(*. x— -tfcDSI^A'So Sfc. 
*ffi»0)-SUI4. *«<D»ja>BHPffl («itl*. BBPSBl 

2 4) IcAy.. ilS&^-^LT (*fcH7f=B*L<CL^^ 
i^h36 4?irlt) ft^ms 0 4lcA^>o ■€* L 

*Eai4BHP«1 3 2,1 3 4^^LT±gP/\^v 

[0 0 3 6] ^E«^p—8 1 2 14. *^*<fc«fc#a> 
X t°— J3 3 4 2CT)Si|lJ^t>CD : § : I±;jS^P — $$to sJ± 
;fi^P-8 1 2IZ^-t«k3ir. tE*l»tf-* • 94 

Ty^AcDSMfr^to^ffis o 2izfS]^5o ftU^m 

5 02(4. X e— • ^-f T^^A ■ tHX^>va 
3S:-9--f Xt-fe4o 

[0037] in 1 1 (4. Mmmmna i o o (d^shjk 

ISl^SfflifS 1 1 0 2. 1 1 0 4<D<7^y 1 0 0tJ>4o 



7 1 1 0 0 I*, m 9*5*1/111 OlC-Ol^TlftHBLfc 

<i4. ^#^&?anc;gi83*si 1021*. ssi-chmm 2 

0^AXfl*J^5lc^itLfcii^l^#fc=t©T?ifey. 

jR&stissmMn 1 041*. a*vu T?7$£m 
fe^o #vn%tti&etti|i 102. 11 0 4*<*-f £ 

»110 2lt WSIi;&8J££ffl& 1 1 0 4tHIMl: 
rat-cfc*. MW«lli«Bi 0 01*. ISTM«1 2 0 

•C»fcH9*5J:OfHl 0*-Ttt*i:Jttt**i.fc^. ) 
AM110 2) I*. -f-V ■ #'Ja- A^^iffl-TSCtlC 

tl:J;r)TiToL 
[0 0 3 8] MD«H (#JtLI4. SSPdB 1 2 4#J?©«» 

<oai*alflPSi5^. poan 32. 134) xasj; 
fcrtSffiai crfcfr*. rtSBffi5H5 0 4) ©ftstii* 

^fflfgi 1 02) £#S7=tf>i::ig*?Lfc. fc*>\ c^tb 
CDHPSPCD!ISJjJ:0:+H'Xtt. 7i^K X^'J — >, 

«I«LTt,J:l»CfcS«»**ifc^. £€>lc. Xt: 
-*34 2<7)*liJ|cS^F^pgp (0iJxl4\ BBPSP 1 2 

2) o-y-'f xfe<fco:»i*. c^.e,<D^pgp«)iis&<DS^ 

<l*»fa©HsK*l6»*fl4fc«>l=x7 • 70-l:f| 

4) <tiiii^--&^)-t±T3Ms;Lrt<fcL^o £e>i-. xe— 73 

— 73 ■ ^777AWX'<>va> • =1 >^5-<T> 
x £ giUbf I- . WttffiSm CT**>*, flSP£;@ 
5 0 2) <7)^mtiSS^^t>-t±rJM#?LT : fe,J;L''o 
Cfl>'«^i&*5-&tt. xe-*3 4 2(D«HilS»tt«fe** 

a.. x^7 y— >^fci*fte(7)jS«)^W4i*. tem.coilS&fc 

*i;/*fci4i*j»ffi»i=E«LTti«t<, a=fc. Bflpss 

ffiij * liSEffliJ T? , / \ •> > ^ffiO N flij* f= (iftfllcEB 
[0 0 3 9] 01214. »1<0«»*Jt«l=*>Mf*^e 

-* ■ r-b>^y 1 2oof*#amf«Mt«i5©-«pa>«- 

^Ht?&-5o Xfcf— 73 ■ 7-fe>?'J 1 2 0 0li, /n^v 
>^a5^1 2 0 2, /N^i?>ygB»1 2 04feWXf 



— * 1 2 0 6 V^'gUtt 1 2 0 2 14. 

1 2 0 8 <fctfK® 12 10 £ff2fiTf -So aS 12 0 8 
14. **M<fc»l=i— fO)W&mx&tzib<Dn*>xm 

m 1 2 1 2 £=rr i> 0 a® 1 2 o 8 14. caffi£» 
j*-r*. Mam 2 1 s^ifro^roggpspi 2 1 e 

14. Dflgfl 1 2 1 4 F*)|::iB«$ PjflPSfl 1 222fc<t 

wan* 1228 *<t*<DSiS(Dr»iPSP 1220 14. 5^ 

rfikl 2 1 2l*]T*fc-g)A^ GflgM 2 1 4<D*UcEg£ 

+lSo xt"-*i 2 o 6i4«fS-f -vt- x • xtf— 73 r* 

t4<. rtX'rv h (HI 2-ei4gl*-B-r) lciix#£;ft, 

'J £-fift«C#t,% 3j£lM4. X bf— 73 1 2 0 6 I4!±»X 

[0 0 4 0] Xt'-A • T-feV^'J 1 2 0 OOmthiLX 
X'lt. Xt'- * 1 2 0 6l4Gflgi5 1 2 1 4f*]|riHS**t, 

mmt* (B*-e-r) i~is^;**t, cco^mt*:i4«^if^ 

SPtM 2 0 4I4. ttf£L<\tmm<Dtzlb\zffii)&tb(.smi 
g fit)T% Xf-* 1 2 0 6fl)[5li-JiJj;l/:iH]gPl 2 1 4 

rti=§ES£;fu /x^v^yap^i 2 0 4oaffii4a®i 

2 0 8 irSJItfJlcl^-S-tlc&S,, 

[0041] 013 14, mftiLX&fOm 1 2 ©tn^^ 
«BflD-»C!>BfffiH-e**. H*<DJ:-5I=. «SS©WP 

gp 1 2 2 4 14. x e— t) 1206 roaiuicM y . ^t^m 

IS(DgBPg(l 1 2 0 7I*. X if— f> 1 2 O 6 e— ti ■ 
y-f777A1 3 0 Z<T>mm\~^.h 0 Sot, Xtf— * 
1 2 0 6fccfci;X t°— 73 ■ ?-f777Al 3 O 2(D*tJ 
A^b©W)±5SI4. IStSSl 2 1 2£>IEffi<7)lT • X 
^— X (|1I7-X<-7>) iZ^^$£-££H& 0 

[0042] mmnmaui 21 614. ;\Oi>^<?$m 

1 2 0 2lC»rt**lfctttt<0a»1 3 1 6(-S3o tKtt 

roassi 3 1 6(4. w^xmi$.i 2 1 2 0)^iriEs^ti 

tz&glCDmnUl 3205tt5. ^IJX.I4\ ^Pg»1 2 
1 8 14. MPSP 1 3 2 2 i>iiSS 13 18 |CM^. 0 

*HSS0iJt?l4. IKttcOBHnflt 1 3 2 0 14. *S 1 2 1 0 
lcE«**t*. tt»OBBP«i 3 2 0I4. «^f(DJiS&l 

3 1 6 ^LtX tf— 73 1 2 0 6C0*#J[rS^ o Xt- 
73 1 2 0 6CD/NX^-v httlflPgPI 3 1 4/dr<t*©FjflPg|5 
£^t;<0T?. ffi«0>fflPffi1 3 2 0tXt-7J -?-f7 

77A1 30 2<Dmm\zm.z>o t^t, x e— 73 1 2 o 

6fcJ:Z/Xt"-?3 • ^•<T7^A(7>S^|lIA^t.roWJEE;•K 
14. M-OaXffitgl 2 1 2A>f,B6^fcx7' ■ X^-X (« 

2 17 • x^-x) (=*lt«|***i*. **ffi^jr-i4. 

C CD XT' • X-*<— Xl4El*(D<fc?IC7i-— ^> ■ I7T'fc 
[0 0 4 3] «ttO)PBd«|S1 2 2 014. /Nf *Jl*<f1&& 

1 2 0 2lzff$j?E$^/-«iac7)®SSi 3 0 4|:l|>„ }g& 
CDiiS§1 3 0 414. 2 1 2 0>fl.|-I2g£;h. 
fc*»fl>IBP»1 3 0 7^1,0 01JS.I4*. MPSP1 2 

2 2I4. IflPSPl 3 1 0£*f-f 6i!S&1 3 0 6lzMy. 



man 12281*. mam 1312 zm-r sjiss 1 3 0 

8ics^„ #H;&60ijT'l*. ^IS<DFjgpgni 3 0 71*. g 
11 2 1 OCrlES^ftS, «£oT. SSTH^El 2 1 2 

1 2 1 2<DIEB0>X7 • X"<-Xl*. i^r^igei 2 1 
2^e>gt*lfcXT • X"\— X lc 
*»tt^**l*. C(DXT • X^-X(± 

[0 0 4 4] -f -V • tK'J i — Ari<ff2J&£*i,fci:(E5£-f i> 
.t. #!E;&7a— I*. 01 3(Dj5fS0)£EPlcJ;o-CS£ 
tV'So Xt"-* ■ ^-f777A 1 3 0 2 0>«lHfrt>a>^ 
EE&I*. 2 0 6lcJ:oT4filtfilS 0 ^EE;& 

I*. Xfcf— *.1 2 0 6(D«l&a)^P$|5l 2 07 (F,flPg|S 
1 20 95i*) 5^LT, *fc/N^i?>^fi|l»1 2 0 4 
<Dtt*©IBP»1 2 2 4 (B3PSP1 226W) $^"L 
tglL, SlSTMiUS 1 2 1 2<DIESCDXT • X^-X 
l:lt4. ^I±;T£<D-SI5I*. a.-+) : 03g:icA-5, 
#II»fl>-«l*«»©BanfflM 2 20 (Rnffl 2 2 
2, 1 2 2 8) «IS(DJiSSl 3 0 4 (J1S& 1 

3 0 6. 1 3 0 8^ct*) i:as. wee*!*, mwHDmn 

g)51 3 O 7 (HflPSBl 3 10, 1 3 1 ZtSif) S^LT 

[O O 4 5] X tf— * • ?-<777A 1 3 O 2©IfflA^ 
bO^EE&l*. Xtf— *J 1 2 O 6(75^(01^ P SB (F^P 
Sfll 3 1 4&,h*) £J±JT. /\^v>^*a5»1 2 O 2lCff$ 

13 16 GIS&1 3 1 8)fet*) ^LT&lJrtSo #EE 

;&i*. /\^i?>^sp»i 2 o 2<Dtg.m.<Dmnn-\ 320 

(BflPSP 1 3 2 2 ft if) ^ITt- ■ XTlCtb 
So <ff*L<l*. KftOiKl 3 1 61*. Xt°— 7J ■/< 

x>>--> ho«tj<DF^psp (ggpsni 3 1 4tj:if) t^o 

[o o 4 6] it—-?^> • xri*S£t£;txTfcb-r. «RS 
l=^^l^a$-*-r-S03T'. «UfcO)F^PgBl 3 0 7£fl- 

ltw-c< s*ee«h\ itftoMaffi 32o^lt 

> ■ xTlcfcLNT«ty eSlC^ibL. ■ x7/)\ 

bC+Lf>OTF^Pa5lcA-5ci:A<|56A<^i) 0 Set, 
ii©xT ■ X^— Xl*||«ltt|-5:iM::#gt£;h.Tl^<i: 

[0 0 4 7] Hi 41*. 11 2fcJ;tf0 1 30)81**11 
SISCDWS^JiaStfetS^fflJI 1 4 0 2, 1 40 4©777 
1 40 O^fc*. 1 4 0 2li, SMi 

TMHE1 2 1 2 4«AXtti!jr5l=*t***ifc»*l=»fc* 

cD-cfcy. ffvja&ftjcsttnii 4041*. ss-cawt 
1 2 1 2t<m*i>j^<f ■ 7#75&mmi,T®m2titi: 
fritzm-sizmtztox&z. *vnftftje«am 4 

02, 1 404jWST*5I=. «»*««IS£«fflLfc 
l\, SI?&SS*£®ISl*. SSrflWEl 2 1 2<D\slV<Dmi 



[0 0 4 8] 01 51*. 01 2 33*1X01 30>tftwfRii& 
m£<D#*JB%ft£Sl&M 1402, 1502. 150 

4. 1 5 0 eaxf^zp 1 5 0 o ^^-t. — iftic. ^7 
1 5001*. K«ftM«Bi=£i*Ttttta>HnSVi 22 

oat*-*-********-*-. «vja»ft««iiiitt 1 50 

2, 1 504, 1 5 O 6(Z)-?-+L-e^l*. 3^T^iHc1 2 

1 2A<Axfi*j'oni:ic^#f^tLfc«^-Cfc'SA<. *Ea**< 

± gfl / \ -7 > y £ ^ L X * ft 15 <b* £ ft I C Ji il L ft ^ <fc 5 
ttifcOgBPSB 1 2 2 O (0 1 2) 0)O*>'pt£ < 1 1 

[OO 4 9] 01 5 CO««JBaftttJE&«dil«K 1 402 (0 

14©^77 14 0Ct*t) I*. 8-o<D&§k(DfflaM 
1 2 20 (01 2#BP.) 0)<t*;Ki&©i$;ix£:l*iI-&|::£ 
fieLf=t05t?fei)o ^SJ^jK^fS^fl^l 5 O 61*. 8 
0<D«^<DggPS|5 1 2 2 0<Dd*.3-O3b^BT$^lf=^ 
lZ±f$.Ltz&(DXjb% 0 n<&mX8SUt&to1& 1 5 04 
I*. 8O0>1tgS[0)|igPei5 1 2 2 0(Dd*. 6"DA<itlS^^ 

fc^ic^^LfctroT'^-So #m;ftttj$&tt!a 1 5 

021*. 8O<7>^f&0)^P^1 2 2 00>£T#SlSr£;ft. 

[OO 5 0] -flftlc. mM<DJS;K?SCE^ (^^T?l*. W 
fiMl^^a^ 1 4 0 2) I*, -f -V ■ /15'J i-A^H 

H-rscticfeoT^iS^^. c^r*c cr- 1* >f -v • * 

'J i— A^HI3t(DilK 1 3 0 4 ^Ltt-7°> ■ XT 
It^OFjSPgPl 220) Xfc^tf&l*. 

jaftttitsask 1 4 o 2) ^ii)?e-rsj:5i-iM«Lfc 0 

ftfo\ c^t.roFjflPgptDlSfc.fc^+H'Xl*. 

^-r-5fci6i=xT • iz##»i=»str-5tt©affl 

t^ <> Sfc, /N^V>->*SP^1 2 4 O^^iJffl-r-5^. X 

e-*i 2 0 6<Dm§}Uzm^>mam «»o>m 

PS51 2 2 4) (D+H'Xfc.kl^Sfe!*. C*lbtf>RflPa?(Z> 
J1SS<7>S^ tiSS^^^1±r. 7i^h, X^'J— >, > 

Lrtjcfo $t>ic xt°— * • hommom 

PSP («ij^l*. Ma«P1 3 14) CD-^-CXfe <£*/£&(*. 
Xt°— * -^777A1 30 2 0»-9-X-<>->3> ■ =1 
>77-f7>X ^«®^bf €> § WCDfc<S6lC. /Jx * ft^;i^ 

(D^mtm^^x, «^ro®s&i 3 1 633 

J:i;ffilfc<D^Pgni 2 1 6, 1 3 20fl)ft***t;fti 
fl^*Pl±r. 7i^h, X-7'J-1/, ^>y->o.Sfcl* 

c:<D^^^-i±i*. xt°-* 1 2 0 6 0MgJ33&f!&t£#g£ 

sii^b-rs, ±fe<DL^•r4^OT^ii$T't. xi7 



SP£fcl4JIS§$^LfcXT ■ fc«ft-r««k5l-. 
ttrt«=E«LT*J:l*. 

coo5i] hi 6(4. m2(Dix^mmm\zfs\f^x\d 
—a ■ r-t>^u 1 e oo(sr«KffmtBa)-tfa)i 

®B-e&>5o Xt°- * ■ T-fe^'J 1 6 0 0lt Jff£L 
<l*±B©J:3tt*«0ati:***«fflLT. /\^v>^SB 
#1 6 0 4lCBiy W-It6*tfc/\^2/>y»» 1 60 2$ 
^TTSo Xt°- *J 1 6 0 6(4. /\^v>^£|J#1 6 0 2 
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